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Cartilage
Repair
SocietyOsteoarthritis (OA) is a common rheumatic disease, and
represents one of the main causes of disability in ageing
populations. Therefore, there has been increasing interest
in deﬁning risk factors for its development and progression.
While heredity, overweight and female sex are speciﬁed as
unanimous risk factors of OA, other environmental or life-
style factors could also have a crucial impact on the expres-
sion of this disease. Particularly, Karus in 1978 and Typpo
in 19851 reported an anecdotal negative association be-
tween OA and smoking. Secondarily, since the end of
1980s, several retrospective studies have suggested this
protective effect of tobacco against OA. Indeed, while
studying the link between radiophysically evident knee OA
and obesity and occupation in the ﬁrst Health and Nutrition
Examination Survey (NHANES I), a modest protective as-
sociation between smoking and OA was unexpectedly
found. This association persisted after adjustments for
age, sex, weight, and other confounding factors. The odds
ratio (OR) was 0.79; 95% conﬁdence interval (CI)
[0.61e1.02] in men, and 0.85; 95% CI [0.62e1.59] in
women1e5. To test this association and see if it was due to
confounding factors, Felson et al.1 looked at the Framing-
ham Osteoarthritis Study (FOS), a study of elderly members
of the Framingham Heart Study cohort. He evaluated
whether the presence of knee OA in 1983e1985 was re-
lated to smoking status at the ﬁrst Framingham examination
in 1415 subjects, 36 years earlier. The FOS showed sub-
jects who had been smokers at examination 1 had a lower
rate of OA (28%) than did nonsmokers (37.5%). Data
analyses have shown consistently that smoking modestly
protects against knee OA (relative risk (RR)¼ 0.74; 95%
CI [0.57e0.95]), especially severe OA (RR¼ 0.70; 95% CI
[0.49e0.98]). In an analysis adjusted for age, sex, and
weight, heavy smokers had a modestly lower risk of devel-
oping knee OA than did nonsmokers (RR¼ 0.81; 95% CI
[0.66e0.99]). Also, the adjusted risk of severe OA was
less in heavy smokers than in nonsmokers (RR¼ 0.73;
95% CI [0.53e1]).
Subsequently, Felson et al.6 performed a longitudinal
study of knee OA involving members of the Framingham
study cohort. Weight bearing knee radiographs were ob-
tained in 1983e1985 (baseline) and again in 1992e1993.
Incident disease was deﬁned as the occurrence of new ra-
diographic OA (Kellgren and Lawrence grade 2 on a 0e4
scale) in those without radiographic OA at baseline. This
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Of his share, Cerhan et al.7 used a retrospective cohort
design to describe the risk factors of progression to new
sites of radiophysically deﬁned OA, in a cohort of 128
women. He found that having ever smoked was inversely
associated with OA progression (P¼ 0.035). This ﬁnding
of a protective effect of smoking for OA progression sug-
gests further study of the systemic effects of smoking on
bone and cartilage may lead to insights on the pathogene-
sis of this condition.
Concerning severe OA leading to arthroplasty, Vingard
et al.4 led a case-referent study about 230 Swedish women
aged 50e70 with total hip replacement (THR) because of pri-
mary OA, and 273 referents who were randomly selected
women without hip problems. There was a greater risk of
developing hip OA leading to THR after the age of 50 for
smokers than for nonsmokers (RR¼ 1.5; 95% CI [1.0e2.2]);
Elsewhere, Sandmark et al.3 performed a case-referent
study about 625 subjects, who were identiﬁed through the
Swedish knee arthroplasty register. The 548 referents were
randomly selected through the central population register
from the same counties. This study revealed that smokers
were less likely to develop severe knee OA compared with
nonsmokers (RR¼ 0.4; 95% CI [0.2e0.8]), but not in men
(RR¼ 0.6; 95% CI [0.4e1]).
These literature data suggest that smoking would well
have a protective effect against OA. This assumption is
well comforted by the in vitro study of Gullahorn et al.8
which highlights a high level of stimulation of nicotine for
the anabolic activity of the chondrocytes. Nevertheless,
this inverse relationship between smoking and OA remains
modest and non-signiﬁcant, probably because of the impor-
tant inhibitory effect played by the other components of
tobacco on the anabolic function of the chondrocytes.
Smoking could also act in an indirect manner by its osteo-
penic effect, which may convey protection through making
the subchondral bone more deformable to impact loads, and
so spares cartilage from excess loading pressure1,5,7,9,10.
The anti-oestrogenic effect of tobacco does not seem to
intervene apart from its osteopenic action in women4,9,11.
In addition, while smokers tend to be thinner than non-
smokers, adjustments for weight and change in weight did
not affect this negative association between OA and
smoking6,7,9.
Thus, smoking would have a modest protective effect
against the development of OA. This protective effect would
be widely supported by the anabolic activity which nicotine
carries on the chondrocytes of the articular cartilage. How-
ever, given the dangerous misdeeds that comprise the nic-
otinism, one cannot recommend the tobacco as a factor of97
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ship between OA and tobacco is worth being exploited in
the ﬁeld of the research of the mechanisms leading to the
degenerative lesions of the articular cartilage. In addition,
the anabolic effect of nicotine suggests to analyse the ther-
apeutic impact of this substance. Indeed, further work is
warranted to determine whether nicotine could play a chon-
droprotector role, repairing the cartilage defects, either
when it is injected by intra-articular way, or through the in-
tra-articular implantation of genetically engineered cells
(muscle-derived stem cells: MDSCs, adipocytes, synovio-
cytes), producing nicotine in the articular space at physio-
logical levels.
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